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beating linear heart tube. In the avian embryo, Caronte (Car)
transcripts are detected in the anterior mesendoderm including
the heart precursor cells and in the left lateral plate mesoderm.
We have identified a promoter element of chick Car able to
drive EGFP expression into the heart and the hemangioblast
precursor cells. More importantly, these EGFP-positive H/HPC
were able to be traced back to a population of cells that
consistently exit from the anterior primitive streak region from
as early as stage 4. In order to identify and study novel genes
expressed and involved in the correct development and
differentiation of the vertebrate H/HPC lineages, a differential
screening using Affymetrix GeneChip system technologies was
performed. Remarkably, this screening led to the identification
of more than 200 new genes potentially expressed in these
hematopoieses, angiogenesis or cardiogenesis precursor
lineages. An in-depth study of the novel proteins CHEP33
and CHEP36 will be presented. By performing developmental,
genetic, biochemical and functional studies in chick, Xenopus
and mouse models we aim to unravel the roles and the
mechanisms of these novel genes in early vertebrate heart/
hemangioblast induction and organogenesis.
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The chick embryo chorioallantoic membrane (CAM)
capillary plexus provides an excellent model to study capillary
formation in vivo. The development and structure of the CAM
capillary plexus has been previously described. However, the
histoenzymological contribution to the study of the CAM
microvessels is lacking. In the present investigation, we have
employed alkaline phosphatase (AP) enzyme histochemistry to
study the CAM capillary plexus. Fertilized eggs (Gallus sp)
were used. These were incubated in ovo at 37 °C with 60%
relative humidity for 72 h. The ex ovo embryo development was
carried out in a polystyrene container (4×7 cm, 0.2 mm thick)
placed inside another high density polyethylene container
(8.5×9 cm) containing 50 mL of distilled water. All culture
chambers were maintained at 37 °C at saturation humidity in a
standard laboratory incubator. Embryos were monitored every
24 h and staged. The embryos were killed at 7 and 12 days of
total incubation. The CAM was removed entirely, and
appropriate samples of the full thickness CAM were processed
for histochemical staining of native AP using naphthol AS-BI
phosphate as the substrate (BioGenex, USA) and examined by
light microscopy. Endogenous AP activity has been localized in
the microvessels of CAM capillary plexus both 7 and 12 days of
embryonic development. This study present a reliable and
simple method whereby en face evaluation of CAM capillary
plexus, that is particularly useful in studying capillary growth
patterns during developmental angiogenesis, as well as in
response to both stimulation and inhibition of angiogenesis.
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Little is known about the causative genes of developmental
vascular malformation. We are studying a genetic mutant in
zebrafish called bubblehead (bbhm292). It is characterized by
multiple hemorrhages in the brain at a predictable develop-
mental stage. By positional cloning, we found a point mutation
in bPix, a guanine nucleotide exchange factor, which results in
a truncated bPix protein. Injection of low dose morpholino
against bPix phenocopies the bbhm292, while high dose
morphants show a curled body axis, severe pericardial and
ventricular swelling. According to previous work, Pak (p21-
activated kinase) strongly associates with bPix. We hypothe-
sized that Pak was likely to be involved in embryonic vascular
stability. Through an expression screen of Pak genes in
zebrafish, I found that Pak2 is expressed in the major trunk
vessels (dorsal aorta and posterior cardinal vein) as well as in
the head mesenchyme. Knockdown of Pak2 by morpholino
leads to brain hemorrhage. Further, I have been able to rescue
bbhm292 with a constitutively active Pak2 RNA, suggesting
that these two genes function in the same pathway promoting
vascular stability. According to mouse models, integrin av has
been suggested to be a good candidate to stabilize the
embryonic vasculature. Knockdown of integrin av by mor-
pholino in bbhm292 background causes more intracerebral
hemorrhages than in wild-type background (p<0.05). It
suggests that integrin signaling is involved in Pix/Pak
mediated vascular stabilization in zebrafish embryonic
development.
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